Rupture of an internal mammary artery (IMA) aneurysm is a life-threatening condition[@bib1], [@bib2], [@bib3], [@bib4] that causes massive hemothorax or hemorrhagic shock,[@bib2], [@bib5], [@bib6] can lead to death,[@bib7] and requires immediate treatment.[@bib3], [@bib4], [@bib8] An IMA aneurysm is often discovered accidentally on chest radiographic examinations performed for other diseases[@bib1], [@bib3], [@bib9], [@bib10], [@bib11] and is currently detected most often on chest computed tomography (CT) angiography. Aneurysms are usually asymptomatic until moments before rupture and are therefore difficult to identify at an early stage. Moreover, the developmental mechanism of an IMA aneurysm is still unclear and screening for these aneurysms is difficult because there is no unique hereditary factor that predisposes an individual to its occurrence.

We report on a patient who had a right IMA (RIMA) aneurysm that was found during follow-up for acute aortic dissection; the patient was safely treated with thoracoscopic resection and had no recurrence. We found a dissection in the tunica media of the RIMA by pathologic examination. The patient provided consent for publication of this case report.

Case report {#sec1}
===========

In September 2013, a 52-year-old woman who complained of sudden chest and back pain was brought into our emergency room. She was diagnosed with acute aortic dissection type A and immediately admitted for urgent treatment. The entry of the dissection was at the distal arch of the aorta. The dissection was found to have progressed in an antegrade and retrograde manner, which is a condition called DeBakey IIIb, and involved the ascending aorta, brachiocephalic artery, and left common carotid artery. The false lumen of these arteries was completely thrombosed ([Fig 1](#fig1){ref-type="fig"}), whereas the right carotid artery and bilateral subclavian arteries had no indication of dissection. The false lumen that connected with the area from the descending aorta through the right common iliac artery was kept patent. The patient was placed on complete rest and strict blood pressure control. After 1 month, she was discharged without any complications. Her physical condition was stable, and her blood pressure was well controlled.Fig 1The *black arrows* are demonstrating brachiocephalic artery (①) and left common carotid artery (②). The false lumens of the branches that the dissection had progressed in were completely thrombosed.

A follow-up CT, which was performed 3 months after the onset of disease, revealed dilatation of the RIMA. Accordingly, she was rehospitalized for treatment of the RIMA aneurysm 5 months after the onset of acute aortic dissection. Before the patient\'s initial hospitalization for acute aortic dissection, she had no physical problems other than hypertension, no physical trauma, no hereditary diseases, and no smoking history. On admission, her vital signs, blood test results, chest radiograph, electrocardiograph, and echocardiograph were normal. The size of the RIMA at its maximum point was 9.4 mm in diameter, and it was dilated by 5 mm within 2.5 months after the aortic dissection. The RIMA had a dissection at the point at which the aneurysm occurred ([Figs 2](#fig2){ref-type="fig"} and [3](#fig3){ref-type="fig"}). The false lumen of the artery from the ascending aorta through the brachiocephalic artery and the left common carotid artery was completely thrombosed. Moreover, there was no indication of progressing dissection in any area of her body except the RIMA. As a result, she was diagnosed with a RIMA aneurysm. The RIMA aneurysm was growing solitarily with its false lumen kept patent.Fig 2The right internal mammary artery (RIMA) at the onset of acute aortic dissection. The *white arrow* is pointing to the RIMA.Fig 3The *white arrow* is pointing to the right internal mammary artery (RIMA). It was dilated by 5 mm within 2.5 months after the aortic dissection. The size of RIMA at its maximum was 9.4 mm in diameter.

On the day after her admission, the aneurysm was surgically treated. With the patient lying on her left side and under the thoracoscopic view, the aneurysm was resected using three ports inserted in the second, third, and sixth intercostal spaces under differential lung ventilation. The aneurysm in the second intercostal space was easily found under thoracoscopic view. After the tissue around the RIMA was peeled off, a vessel loop was taped around the RIMA. The proximal and distal sides of the aneurysm were then double-clipped, and the aneurysm was safely resected. This case was caused by dissection of the tunica media of the RIMA, which was confirmed by pathologic examination, and thrombosis was found in some parts of the false lumen of the RIMA aneurysm ([Fig 4](#fig4){ref-type="fig"}). These findings established the diagnosis of dissected RIMA aneurysm. The patient\'s physical condition was favorable after surgery, and she was discharged on postoperative day 5. Eighteen months later, the patient had no signs of recurrence.Fig 4(**A** and **B**) Histopathologic analysis of the specimen of the resected right internal mammary artery (RIMA) aneurysm. **A**, Hematoxylin and eosin staining. There was a dissection in the tunica media of the RIMA, and thrombosis was found in some parts of the false lumen of the RIMA aneurysm. **B**, Elastic van Gieson staining. The collagen and elastic fibers in the RIMA aneurysm showed no indication of abnormality from the pathologic viewpoint. Original magnification ×40.

Discussion {#sec2}
==========

The IMA is one of the arteries that branches from the subclavian artery, runs behind the sternum, and has a normal diameter of approximately 2 mm. An IMA aneurysm is rarely seen outside of conditions such as physical trauma, hereditary diseases, or iatrogenic problems.[@bib1], [@bib2], [@bib3], [@bib4], [@bib12], [@bib13], [@bib14] Only 10 cases of an IMA aneurysm outside of the conditions described above have been reported since 1978 ([Table](#tbl1){ref-type="table"}) with a mean patient age of 51.9 years at occurrence, irrespective of sex or laterality. From a pathologic viewpoint, an IMA aneurysm is most commonly caused by atherosclerosis,[@bib11], [@bib15], [@bib16] and either degeneration of the tunica media or arterial fibromuscular dysplasia is associated with its occurrence.[@bib1], [@bib10]TablePreviously reported internal mammary artery aneurysmStudySex/locationEtiologyTreatmentOutcomeOtter[@bib9] (1978)Female/LIMAUnknownExploratory thoracotomy and ligationUneventful recoveryWildhirt[@bib15] (1994)Female/RIMAAtherosclerosisOpen ligation and resectionUneventful recoveryChan[@bib6] (1994)Female/LIMAUnknownAngiographic embolizationUneventful recoveryConney[@bib10] (1995)Male/RIMAArterial fibromuscular dysplasiaDivision of IMAUneventful recoveryTabata[@bib11] (1995)Male/RIMAAtherosclerosisRoot ligationUneventful recoveryKugai[@bib16] (1999)Male/LIMAAtherosclerosisITA aneurysmectomy and reconstructionUneventful recoveryOkura[@bib1] (2012)Female/RIMACystic medial degenerationOpen ligation and resectionUneventful recoveryLindblom[@bib2] (2013)Male/LIMAUnknownEndovascular coilingUneventful recoveryHeyn[@bib3] (2014)Male/LIMAThrombotic obliterated aneurysmOpen surgical resectionUneventful recoveryAlmerey[@bib4] (2017)Female/RIMAUnknownCoil embolizationUneventful recoveryPresent case (2013)Female/RIMAdissectionThoracoscopic ITA resectionUneventful recovery[^1]

Our patient had a dissected RIMA aneurysm found 3 months after the occurrence of an acute aortic dissection, which was a comparatively early stage. Two other previously reported cases of an IMA aneurysm occurred after the onset of acute aortic dissection[@bib13], [@bib17]; however, combined cases in patients without a genetic cause have not been reported. After a retrospective review of our patient\'s previous CT scan, no dissection was found on the right subclavian artery that branched from the dissected brachiocephalic artery with its completely thrombosed false lumen. However, the RIMA was dissected, and aneurysmal changes were found only at the second intercostal space. We had difficulty establishing the cause of the aneurysm that occurred only in the RIMA, because the patient had no chest trauma, previous medical procedure, or advancement of the previous aortic dissection. Considering the risks of arterial dissection in other parts, a careful regular medical check-up by surveillance imaging with CT is required.

Treatment methods should be selected after carefully considering the aneurysm size, speed of development, and presence of symptoms. Immediate surgery should be performed if the patient has a high risk of rupture, which is present in most large aneurysms, pseudoaneurysms, and aneurysms caused by connective tissue.[@bib12], [@bib13] At present, the two surgical treatment methods performed are open surgery and endovascular treatment. Endovascular treatment can be applied during coil embolization and stent implantation, and its use is increasing because of improvements in medical technology.[@bib1], [@bib3], [@bib4] As a result, the number of IMA aneurysm cases successfully treated with this method is increasing.[@bib2], [@bib4], [@bib8], [@bib12], [@bib13], [@bib16], [@bib18]

Endovascular treatment is a minimally invasive procedure that is especially effective for older and severely ill patients, as well as patient with Marfan and Loeys-Dietz syndromes, who often require surgery. We considered the RIMA aneurysm in our patient to be at a high risk of rupture, even though the symptoms were not severe, because of its rapid progression. In addition, we determined that procedures requiring access to the patient\'s vessels were too dangerous owing to the potential for vascular complications and the patient\'s history of aortic dissection. Therefore, we decided to treat the dissected RIMA aneurysm with thoracoscopic surgery, even though the use of this surgical method for the treatment of an IMA aneurysm had not been reported. In retrospect, we think that the right radial or brachial approach would have avoided the dissected portions of the arteries and allowed minimally invasive embolization. The operation was performed with the cooperation of thoracic surgeons who were skilled in handling thoracoscopy, and the RIMA aneurysm was successfully resected.

The general prognosis of IMA aneurysms is satisfactory. However, determining the appropriate treatment method for patients with vascular fragility is difficult. In cases of IMA aneurysm where the choice of open surgery is unclear, thoracoscopic surgery with endovascular treatment may be an effective treatment option. This treatment method is minimally invasive and may be adopted even for complicated and high-risk cases, such as those with vascular diseases.

Conclusions {#sec3}
===========

This report presents a new case of a solitary RIMA aneurysm, which developed after the occurrence of an acute aortic dissection type A, that was successfully resected with thoracoscopic surgery.

Author conflict of interest: none.

The editors and reviewers of this article have no relevant financial relationships to disclose per the Journal policy that requires reviewers to decline review of any manuscript for which they may have a conflict of interest.

[^1]: *IMA,* internal mammary artery; *ITA*, internal thoracic artery; *LIMA,* left internal mammary artery; *RIMA,* right internal mammary artery.
